Introduction
New therapeutic approaches and technological advances have succeeded in reducing mortality in paediatric intensive care units (PICUs). This decline in mortality does not entail a full recovery to the state prior to admission in every case. 1, 2 The associated morbidity and potential dependency of children on technologies that temporarily or permanently replace a vital function may shorten life expectancy by years without the expectation of death in the short-term. This fact may influence the approach to management in the PICU, increase the use of health care resources and sometimes hinder the discharge home of the patient. 3 ---5 The goal of intensive care treatment needs to be adjusted in this group of patients. It should no longer be to cure, but to tailor treatment to the needs of the patient and uphold the patient's right to individualised care (what does the patient need at this moment?). 6, 7 Taking into account the emerging needs of the patient sometimes leads to the initiation of a palliative approach that requires the collaboration of paediatric palliative care units (PPCUs). 8 These units could adapt the management of these children, facilitating discharge from hospital and their followup at home until they improve or die. 9---11 Furthermore, this approach optimises and reduces the use of health care and financial resources.
Thus, paediatric palliative care involves the active and comprehensive care of the body, mind and spirit of the child, and includes services to the family. It aims to improve the quality of care and of life in paediatric patients with terminal or fatal illness and their families through a holistic approach, upholding their right to dignity and autonomy with the delivery of continuous and individualised care.
This article describes the epidemiological and clinical characteristics of patients referred after a stay in one of the PICUs of the Autonomous Community of Madrid to the regional PPCU based in the Hospital Infantil Universitario Niño Jesús. The primary objective of the study was to determine the characteristics of patients referred to the PPCU from the PICU during the period under study. The secondary objectives were to describe the overall management of these patients, analyse exacerbations and hospital admissions, and describe the place and circumstances of death in cases where it occurred.
Materials and methods
We conducted a retrospective study approved by the Ethics Committee of the Hospital Infantil Universitario Niño Jesús. We reviewed the medical records of patients referred from the different PICUs of the Autonomous Community of Madrid to its PPCU between March 1, 2008 and January 31, 2015 (the unit started its operations in March 2008). We collected data on the following: 
Statistical analysis
We made a descriptive analysis of the answers using SPSS 16.0 for Windows. To analyse the results, and given the number of patients included, we performed nonparametric statistical tests. We compared quantitative variables by means of the Mann---Whitney U test, and qualitative variables with the Fisher exact test.
Results

Epidemiological characteristics and characteristics of management at the Paediatric Palliative Care Unit
The study included 41 patients (26 male/15 female), of who 26/41 were referred from the PICU of the Hospital Infantil Universitario Niño Jesús ( Fig. 1a ). Referrals were most frequent in the 2011---2015 period (Fig. 1b ). The median age was 33 months (range, 1---228 months, ±70.9), with 37/41 patients of Spanish nationality. Fig. 2 presents the distribution of patients by ACT group. The reason for admission in the PICU was infection in 22/41 patients and metabolic abnormalities in 8/41. The rest of the patients were admitted for various causes that could not be grouped. At the PICU, 5/41 patients experienced haemodynamic changes. All patients required respiratory care (aspiration of secretions, nebuliser treatment and oxygen therapy), with 8/41 undergoing non-invasive ventilation and 8/41 invasive mechanical ventilation requiring tracheostomy in all 8. Nutritional support was provided through nasogastric feeding (NGF) in 30/41, and discontinued prior to discharge from hospital in 2/30.
Home care delivered by the Paediatric Palliative Care Unit
It was possible to discharge all patients home under the supervision of the PPCU, with a median of 232 days of followup (range, 1---1164, days ±389.5). The main caregivers were the mother and father in 26/41 of cases, the mother alone in 10/41, and a specialised facility with custody of the child in 2/41. Of all the included patients, 11/41 transitioned to level I palliative care during the period under study and 10/41 were discharged from the unit. The respiratory support that had been initiated in the PICU was maintained in all patients, with 6 of the 8 patients treated with invasive mechanical ventilation continuing this modality. Twentyeight patients were referred to the PPCU with a nasogastric tube; the tube was eventually removed in 8, while the other 20 underwent gastrostomy tube placement. Of all children that received hospital-level care from the PPCU at home, 34/41 experienced exacerbations or had infections, 11/34 required hospital admission for those reasons, and 4/41 for other, end-of-life-related reasons. Fig. 3 describes the need for medical intervention and Fig. 4 the medications received during the followup.
End-of-life care
During the period under study, 13/41 children died, 9 of them at home and accompanied by their parents and family. Of the 13 that died, 2 had a tracheostomy. The palliative care team was present at the time of death in only 1 case. Fig. 5 summarises the pharmacological care provided at the end of life. The duration of home-based hospital care was shorter in patients who died compared to those who did not (174 ± 180 days versus 456 ± 431.2 days; P = .008).
Discussion
This is the first study conducted in Spain that describes the children that are discharged from hospital under the supervision of a PPCU after being in critical condition. 13, 14 We reviewed the cases of patients referred from the different PICUs of the Autonomous Community of Madrid to its PPCU following the opening of the latter in March 2008. We found that respiratory, nutritional and pharmacological management were the most frequent complex needs in these patients. 1,15---17 The duration of followup was prolonged, without a predominance of cases ending in death, a near absence of hospital admissions and no readmissions to critical care. Furthermore, in cases that ended in death, the patient most frequently died at home accompanied by the main caregivers and family, without the presence of the palliative care team. 1, 7, 9, 18, 19 At present, paediatric palliative care is a relatively new field. 1, 18 Initially it was conceived as an approach specific to the end of life, but it currently allows the treatment of medically complex patients not only in hospital, but also at home. 20 It is well known that the development of new technologies and therapeutic approaches has resulted in an increased ability to cure disease associated with a drastic decline in mortality, but also with an increase in the number of children who never return to their previous health status, whose life expectancy is reduced, and whose discharge from the PICU or hospital may be deferred or delayed. 1, 2, 4, 8, 9, 11, 15, 21, 22 In our study, we found that a majority of the patients (39/41) belonged to groups 3 and 4 of the ACT classification (Table 1, Fig. 2) , and had most frequently been referred to the PPCU from the hospital where this unit is based (Fig. 1a ). We also observed that there was a decline in the number of referred patients in 2014. We cannot determine the reason for this decline with certainty, and many factors may have contributed to it, including epidemiological factors or the establishment of new inpatient units for children with special needs that would allow discharge from PICU as an intermediate step preceding the discharge home. Taking into account the ACT classification and the characteristics of the patients under study, we ought to highlight several aspects. In group 3 of the ACT classification, we found patients with chronic disease that are currently incurable and who required admission to the PICU due to disease progression or an acute event. 23 This hospitalisation could represent a temporary increase in medical needs or, at times, a clinical inflection point. This ''inflection point'' may be a source of dilemmas for the intensive care team, not only as regards admission to the PICU but also in subsequent clinical decision making. 6 Based on our observations, intensive care providers may interpret this inflection point as an indication for considering referral to the PPCU to initiate the palliative approach 24 (Fig. 6 ).
On the other hand, group 4 of the ACT classification comprises children with severe nonprogressive illnesses and complex medical needs. This category includes the archetypal PICU patients: previously healthy children who experience a critical event that does not lead to death, but produces sequelae. 1 These children usually require prolonged stays and are likely to become dependent on technology to replace or complement lost or impaired vital functions. 9 On analysing the treatment received by these patients, as would be expected, respiratory and nutritional support were a frequent feature in their histories. 19, 21, 25, 26 A palliative approach may allow discharge not only from the PICU, but more importantly from hospital. Such a development, which may pose both medical and ethical challenges, may be optimised by referral to or consultation with the PPCU.
When we analysed the care received by the children under study, we found that all required respiratory support in the intensive care unit and also during followup by the PPCU. 3, 19 We also found an increased respiratory complexity in half of the patients, with 8 requiring placement of a tracheostomy tube for mechanical ventilation prior to discharge, which was eventually removed in 2. This aspect, the discontinuation of complex medical care once the patient is transferred to followup by palliative services, has been previously described in the literature and should be investigated further in future research. 27 It is known that, overall, the development of homebased care units may be beneficial to critical patients, their caregivers and, given the optimisation of resources, the health care system. 5, 15, 28 The aforementioned ''palliative approach'' allows the individualisation of care and facilitates the transition of the patient to the home. In many cases, following discharge from not only the PICU but also from hospital, children face a series of hurdles that can be anticipated and resolved with the implementation of a holistic and patient-centred approach. 10, 21, 26 Our analysis of the care provided by the PPCU showed that the complex needs of patients beyond respiratory support or the need for gastrostomy tube placement did not so much involve interventions for compensating function loss or impairment ( Fig. 3) as it did the need for multiple drugs, delivered by enteral or parenteral routes ( Figs. 3 and 4) . In our experience, there is an adjustment period following the discharge home that requires close monitoring until the main caregivers are appropriately trained on the problems that the child is likely to experience. 26 The establishment of an adequate care network and the availability of telephone support 24 h a day, 7 days a week seem to be essential tools to this end. 22 As for exacerbations, we ought to highlight two findings. The first is that none of the patients required readmission to the PICU. This despite the fact that these were patients who in some cases required complex care in terms of technology, equipment or medication. 1, 4, 29 Ongoing care delivery allows an actual therapeutic fit: patients receive treatment based on what they actually need at present, as opposed to what they have experienced at a past point. The second is that we found that exacerbations, which were most frequently due to infection, were mostly treated at home, too, even in cases where drugs had to be delivered parenterally. 1, 18, 30 The number of admissions due to exacerbations would probably have been greater if home-based care had not been available around the clock, but we could not assess the impact of this factor because there was no patient cohort that we could compare this to. We were also unable to retrieve the necessary data to assess the association of the duration of followup by the PPCU and the timing of admission due to exacerbation. Based on the experience of this unit, the longer the duration of followup, the more time caregivers have had to adjust and the more training they have received, the more they have the skills and resources required to manage these situations at home. 22, 26, 29 Our analysis of the end of life, consistent with the existing literature, showed that not all patients discharged from intensive care units to palliative care die within a short period of time. 9, 20 In our study, the followup lasted more than 3 years in some cases, and some patients were even discharged from the PPCU or moved to a lower level of care. The latter does not mean that patients were cured, but rather reflected partial improvement in some cases and clinical stabilisation in others, so that patients did not require home-based hospital care but rather a periodic followup.
We found that approximately 1 in 4 patients died. The duration of followup was shorter in deceased patients compared to those who survived, which may suggest that once a patient reaches a certain degree of clinical stability, usually at 5 ---6 months after discharge from the PICU, the probability of death in the short-term decreases. Only 4 of the patients that died did so in the hospital, and of the 9 that died at home, all of them accompanied by their main caregivers, only 1 required the presence of the palliative care team. 17 In all other cases, end-of-life symptoms were managed by the main caregivers, which was possible thanks to their knowledge of the patient and the directions received by telephone or in person from the PPCU. 10, 22, 30, 31 It seems that this approach to care may reduce hospitalisation at the end of life. Death will take place in the home, if appropriate for the child, based on the acquired knowledge of the caregivers and if the patient and/or the main caregivers have expressed this wish. 26, 29 This circumstance facilitates coping and grieving in families, who go on to require less social and psychological support. 11, 20, 32 There are significant limitations to this study. We performed a retrospective review in which aspects of interest that were not included in the data collection were a source of bias. For instance, we did not collect data regarding the timing of patient referral to palliative care, the number of days spent in the PICU prior to referral, and the time elapsed between discharge from the PICU and discharge to the home. 1 It would have been interesting to collect data on the reason for referral to palliative care, and whether it was made with the aim of allowing the patient to die at home or to achieve discharge from hospital. These aspects should be investigated in future works, since our findings, based on the number of deaths and the days of followup by the PPCU, suggest that the latter was the prevailing reason. 33 In addition, there was no previous cohort of patients with which we could make a comparison in order to assess the impact of this approach. Also, and in relation to the institution that the PPCU of the Autonomous Community of Madrid is based in, we found that most referrals were made from the Hospital Infantil Universitario Niño Jesús, which may have biased the results as regards patient characteristics. The analysis of home-based care seems to suffer from fewer methodological flaws, but these data should also be interpreted with caution. We had no data on the psychological, social or spiritual needs 34, 35 of patients and caregivers, factors that probably influence the care received at home, its complexity, and the decision-making process. 36 Furthermore, we could not make a comparative analysis of these factors allowing us to establish, beyond mere description, the complexity of the cared delivered to address them.
In conclusion, we believe that PPCU practices like those described in this study could facilitate the discharge and home-based followup of critical patients in whom both would be otherwise difficult. 1, 15 The creation and integration of these units would allow the interdisciplinary management of the three major complexities usually found in these children (respiratory support, nutrition and pharmacological treatment). 9 Management by the PPCU allows the progressive adjustment of care, minimising hospital admissions and preventing readmission to the PICU. Similarly, end-of-life care becomes a natural progression of management that can be implemented in the home with minimal involvement of the health care system. Once palliative care has been introduced more widely in Spain, it would be interesting to conduct prospective and multicentre studies to establish with certainty not only the strengths but also the weaknesses and opportunities for improvement of this novel therapeutic approach.
